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Abstract

The COVID-19 and its confinement measures have generated a
severe economic contraction around the world. However, there is
still no consensus on the magnitude of its immediate effects, par-
ticularly in developing countries. Analysts have emphasized not only
human capital losses but also an economic recession and increase
in economic and social inequalities, including gender differences.
Despite the Latin America (LA) countries are most affected in
terms of deaths, most studies focus on the impact of COVID-
19 on developed countries. Using data from the National House-
hold Surveys (ENAHO) from 2019-2021, we studied the impact of
the COVID-19’S confinement measures on gender differences in the
labor market in Peru, country with one of the biggest death rates.
We found that the COVID-19 pandemic and its lockdown mea-
sures accentuated gender inequality in labor market. Women have
largely decreased the total hours worked than men, particularly
due to the reduction of formal employment. More vulnerable
women are low-skilled and those who have not worked remotely.
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COVID-19 vy Diferencias de Género en el
Mercado Laboral: Evidencia desde la
Fconomia Peruana

Giannina Vaccaro Tania Paredes

Resumen

El COVID-19 y sus medidas de confinamiento han generado
una fuerte contraccién econdémica en todo el mundo. Sin em-
bargo, todavia no hay consenso sobre la magnitud de sus
efectos inmediatos, particularmente en los paises en desarrollo.
Los analistas han enfatizado no solo las pérdidas de capital hu-
mano, sino también una recesién econdémica y un aumento de las
desigualdades econémicas y sociales, incluidas las diferencias de géne-
ro. A pesar de que los paises de América Latina (AL) han sido de
los mas afectados en términos de muertes, la mayoria de los estu-
dios se centran en el impacto del COVID-19 en paises desarrollados.
Utilizando datos de la Encuesta Nacional de Hogares (ENAHO) de
2019-2021, este documento estudia el impacto de las medidas de con-
finamiento implementadas durante el COVID-19 en las diferencias de
género en el mercado laboral en el Pert, pais con una de las tasas
de mortalidad ma&s elevadas. Nuestro estudio encuentra que la pande-
mia del COVID-19 y sus medidas de confinamiento han acentuado la
desigualdad de género en el mercado laboral. A diferencia de los hom-
bres, el niimero de horas de trabajo de las mujeres ha disminuido en
gran medida, particularmente debido a la reduccién del empleo for-
mal. Este estudio revela que las mujeres mas vulnerables son aquellas
poco calificadas y con dificultad para implementar el trabajo remoto.
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impacto , Peru
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2 COVID-19 and Gender Differences

1 Introduction

The COVID-19 pandemic and its confinement measures (school closures,
social distancing, remote work, etc.) have exposed the world to negative social
and economic consequences. Although the long-term impact of the pandemic
is yet to be determined, short-term analysis points out to an increase in
gender inequalities (UN-Women, 2020a).

Compared to men, women could be significantly affected by the pandemic.
They work fewer hours, in lower paid occupations, and in jobs with less job
stability (Muller & Casabonne, 2020; UN-Women, 2020a). These disadvan-
tages are driven by institutional patterns, cultural norms and gender roles.
Generally women (and girls) are engaged in household care and spend more
hours in domestic activities and care responsibilities than men (Chiuri &
Del Boca, 2010; Gutierrez-Domenech, 2005; Tavora & Rubery, 2013). For
example, women in Peru before the pandemic spent 52% of their total time on
unpaid domestic activities in the home (Time Use National Survey 2010, INEI
(2010)). Due to incompatibilities of time schedules and gender roles, usually
women experience greater conflict in reconciling work and family life than
any other population group during the pandemic (Hochschild & Machung,
2012). Moreover, in Peru, unlike the average in the region of Latin America
and the Caribbean (33.3%), women are mostly represented in informal jobs
and in more vulnerable labor market sectors (57.3%) (Morrison, 2021).

Since the emergence of COVID-19, it has been widely debated whether
and how the confinement measures implemented have affected paid and
unpaid women’s work. The COVID-19 pandemic has represented a major
shock that has altered the demand for paid work and the way labor supply
is organized: it changed the place of work (remote versus face-to-face), and
altered work schedules i.e. worked is expected to be delivered at any time of
the day. While large sectors of the economy have been closed, the commonly
called essential sectors (health, education, public transportation, food trade,
etc.) during the pandemic increased its demand. These essential sectors have
been exempted from confinement and have increased demand for paid working
hours (Herzberg-Druker, Kristal, & Yaish, 2020; Hupkau & Petrongolo, 2020).
This is particularly relevant for women in Peru. They are more represented in
the service (42.0%) and commerce (26.1%) sectors, which require in-presence
work and they can, therefore, be more affected by mobility restrictions (INEI,
2020Db).

Also, it is important to consider the substantial increase in unpaid work
during the pandemic (UN-Women, 2020b). Due to the greater increase in
remote work, parents must simultaneously work and educate children at home
(Alon et al., 2020b; Guyot & Sawhill, 2020). Furthermore, the workload at
home is not homogeneous for all parents, and it depends on children’s age.
For example, young kids require greater supervision and more intensive care
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than older children. At the same time, the confinement and social distancing
measures have exacerbated the lack of availability of traditional support
networks, such as grandparents, nannies, and maids, who typically provide
support in household chores and childcare and, as a consequence, reduce
gender gaps in the division of labor (Bayham & Fenichel, 2020; Collins et al.,
2021; Raz-Yurovich & Marx, 2019).

This study aims at identifying the impact of the confinement measures
during the COVID-19 pandemic on female and male employment in Peru from
2019-2021 (first quaterly). Differently than other related studies (Cambra-
Fierro et al., 2022; Castellares & Huarancca, 2021; Cueva, Del Carpio, &
Winkler, 2021; Higa, Ospino, & Aragon, 2022; Salas, 2021), we use the
National Household Surveys (ENAHO) to investigate not only average effects
on employment outcomes during the mandated economic recovery phases
implemented during this period in the country, but also to investigate the role
of remote and essential work on those outcomes.

2 Institutional Context

Questions about whether the confinement COVID-19 measures have exacer-
bated pre-pandemic gender inequalities and who has been most affected in
the labor market remain unanswered. The literature points out that possible
reductions and female employment losses could generate significant negative
impacts on long-term human capital losses (Becker, 1965; Mincer, 1974). In
addition, employment discrimination could have increased.

Recent studies are mainly limited to the analysis of Anglo-Saxon and/or
European contexts (Andrew et al., 2020; Bayrakdar & Guveli, 2020; Cullen
& Murphy, 2021; Goldin, 2022; Hipp & Biinning, 2021; Niedzwiedz et al.,
2021; Reichelt, Makovi, & Sargsyan, 2021). These tend to focus on particular
aspects, such as the division of labor in the household (Deshpande, 2020;
Farré et al., 2020), the impact of confinement measures on the development
of remote work (Adams-Prassl et al., 2020; Beland, Brodeur, & Wright, 2020;
Brynjolfsson et al., 2020; Dingel & Neiman, 2020), and the potential substi-
tution of employment hours for caregiving activities (Del Boca et al., 2020;
Heggeness, 2020; Sevilla & Smith, 2020). These generally affect dispropor-
tionately more to women, and differently in developed countries. Although
developed countries have suffered in the aftermath of the pandemic, the most
affected regions, such as Latin America (LA), remain understudied.

The lack of knowledge about the impact of COVID-19 in developing coun-
tries, particularly in Peru, is problematic because six specific reasons:
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First, women in Peru are mostly represented both in the informal sector
and in the rural economy. In Peru, 75.8% of women work in the informal sector
(INEIL, 2020b). Informality often translates into precarious working conditions
and lack of social protection. In addition, Peru has an important rural sector,
in which women are highly represented (71.8% of total rural employment
INEI (2020b)). According to FAO (2020), women in the agricultural sector
are the most affected by the impacts of social and economic crises, as they are
responsible for household care in rural communities. As a result, and mainly
due to the increase in labor competition for lucrative activities in the sector,
female employment in the rural sector is marginalized.

Furthermore, the absence of complete household registries, high informal
employment and insufficient financial inclusion has limited the effectiveness
of mitigation measures implemented by the Peruvian government. In Peru,
52.1% of informal workers perform their work on an ambulatory basis and
24% earn less than the minimum wage (Diaz Cassou, Deza, & Moreno, 2020).
Many informal workers must work in public spaces to earn a subsistence
wage and are unable to comply with social confinement measures that would
mitigate the spread of the virus.

Second, the recent and increasing growth of poverty rates (30.1%) and
extreme poverty (5.1%) in Peru (INEI, 2020a), exacerbate the vulnerability of
women in the economy and society. During 2004 and 2014, Peru experienced
one of the highest poverty reduction rates (about 64%, achieving poverty
incidence levels of 36%) in LA (Herrera, 2017). According to Herrera (2017),
a good part of the reductions in inequality and poverty levels were associated
with improvements in individuals’ labor income. However, starting in 2019,
with the fall in mineral prices and the unfavorable international context,
poverty figures have increased rapidly by 9.9 percentage points. In 2020, with
the COVID-2019 crisis, the World Bank (2021) has estimated a negative
impact on poverty levels in Peru, mainly explained by a drop of 11.1% in GDP
and 20% in employment levels between the months of April and December
2020.

Women and families living in marginalized urban and remote rural areas
in conditions of poverty and extreme poverty, with little access to drinking
water and sanitation, dirt floors and household overcrowding, face great chal-
lenges in complying with social distancing measures. In Peru, women may
be the most affected not only due to the increase in care-giving tasks and
loss of employment, but also due to the presence of precarious infrastructure
conditions in poor households. According to ENAHO (INEI, 2018a), 42.1%
of households in Peru do not have a refrigerator, 61.1% do not have internet
access, and 9.4% of poor households live in overcrowded conditions.
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Third, important gender equality improvements from recent years may
be reversed. Along with significant reductions in poverty rates over the last
20 years, Peru has reduced its levels of inequality. Between 2004 and 2014,
Peru achieved a significant drop in the average poverty gap of about 17%,
from 22.1% to 5.8% (Herrera, 2017). This reduction in inequality levels in the
country has been accompanied with reductions in gender gaps in the educa-
tion sector and in the labor market. Likewise, during 2003 and 2015, Peru
significantly reduced the gender gap in basic education. In 2017, despite still
differences in the poorest sectors, there were no gender gaps in the average
enrollment rate in primary and secondary education (World Bank, 2020).

Moreover, between 2015-2016, the average year-on-year dropout rate in
primary and secondary school was lower for females (2.7%) than males (2.9%)
(Ministry of Education of Peru, 2016); and the female enrollment rate in
higher education (43%) was higher than for their male peers (34%) (INEI,
2016). At the same time, Peru in 2018 was the LA country with the highest
female participation ratio, reaching levels of around 67%, mainly explained by
the drop in fertility rates (Morrison, 2021). Compared to other LA countries,
the gender gap in terms of labor participation in Peru is relatively small
(12%) and has remained constant during the last decade (SEDLAC, 2020).

These significant advances could be washed out after the COVID-19
pandemic with the lockdown measures. In addition, there are still signifi-
cant gender gaps in educational and labor market performance in Peru that
could have been widened. Even before COVID-19, by studying the effect
of distance learning in higher education, Cacault et al. (2021) showed that
the overall impact of online learning deepens educational inequality between
more and less able students. In a recent study on the effect of the pandemic,
using Mexican data, Morduchowicz and Garcia (2021) predict that lockdown
measures will generate significant and heterogeneous losses in the long run in
educational and labor market variables. Peru still has a lot to do to achieve
gender equity in the education and labor market.

Girls and adolescents in Peru continue to obtaining lower scores in aca-
demic achievement tests. According to the School Census Survey (ECE)
(Ministry of Education of Peru, 2019), girls obtained on average, in math-
ematics achievement tests, 560 points versus 573 points obtained by their
male peers. According to the World Bank (2021), the main reasons for gender
educational differences are related to economic problems and to the burden
of household chores. In fact, gender gaps in education are more present in
rural than in urban areas of the country. Also, men and women have large
differences in the labor market in Peru, not only in terms of employment
but also in terms of wages. In addition, gender gaps in the labor market are
heterogeneous and vary by population groups. Gender differences in labor
participation are found mainly among married people, people of African
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descent and people with children. Women in Peru are less represented in
better paid jobs and only few occupied higher positions. According to INEI
(2018b), using data from the 2015 National Business Survey (ENAHO), in
Peru only 28% of company board members are women.

In addition, women in Peru are doubly represented in the group of young
people who neither study nor work (NiNis), reaching rates of 23.6% for
females and 11.9% for males between 15 and 29 years old (De Hoyos, Rogers,
& Székely, 2016). Scheerens (2016) explains this difference due to marked
gender roles and time use patterns in Peru. “Women between the ages of
18 and 38 spend on average 37 hours 38 minutes more per week on unpaid
activities than their male peers, who spend on average 13 hours and 27 min-
utes” (Muller & Paz, 2018, p. 48). In addition, the burden of unpaid work
increases with age, forcing women to decide between studying, working, or
devoting themselves full time to performing household chores. In Peru, the
average number of women over 14 years of age without their own income is
29.4 percent, compared to only 11.9 percent for men (INEI, 2020b).

These decisions impact significantly not only the short-term educational
and labor market outcomes, but also affect women’s career progression and
the gender wage gap along the life cycle. According to a study recently,
Vaccaro et al. (2022) shows that, after controlling for labor participation deci-
sions, the gross wage gap between men and women in Peru in 2018 is around
22% and has increased over the last 10 years. In addition, the authors show
that there are significant differences between regions and across the income
distribution in the country.

Fourth, lack of health infrastructure and high coverage costs. As of mid-
July 2021, Peru was the country with the highest number of COVID-19
fatalities in the world. The COVID-19 pandemic has revealed the vulnera-
bility of the basic health services and the fragility of the Peruvian state in
providing social services (Diaz Cassou et al., 2020). As of 2017, public health
spending represented only 15% of GDP (Datos Macro, 2019). Despite a 13%
increase in the sector’s budget in 2021 compared to the last three years, it is
still insufficient. The Health Sector Infrastructure and Equipment Gaps indi-
cators show the critical state of the sector in 2021: first level health facilities
have 97.1% inadequate installed capacity (precarious infrastructure, obsolete,
inoperative or insufficient equipment) versus 51% in 2020 (ComexPert, 2021).
These figures not only reflect the urgency of an integral intervention in infras-
tructure, but also the collapse of the sanitary system after the COVID-19
pandemic. The situation is even more critical by lack of efficient execution in
public expenditures. According to the (Peruvian) Expenditure Effectiveness
Report (ComexPert, 2021), from the total budgeted public investment in
health, only 68% was executed at the local government level.
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The fragile infrastructure in the health sector affects people’s health and
the working conditions of those who work in the sector. COVID-19 exposes
health personnel and their families to unprecedented risks: long work shifts,
psychological disorders, occupational burnout and stigma (PAHO, 2021).
Women make up 65% of the health sector workforce in Peru and, therefore,
are the majority of those affected. Furthermore, despite men (21.7%) have
been more affected than women in Peru (17.8%) considering average incidence
cases, women have lost their jobs faster (15%) than men and are recovering
at a much slower rate (Diaz Cassou et al., 2020).

Fifth, during the COVID-19 and lockdown, Peru faced a period of high
social and political instability in the country. During the last year 2020, the
country has suffered one of the most unstable political periods in the repub-
lican history. Not only has Peru changed president three times in one week
(between November 9 and 17, 2020), but we have also experienced one of the
most dramatic and polarized presidential elections. The transition period, as
well as the electoral period, have been characterized by social mobilizations,
social discontent and political and economic uncertainty. This social unrest
coupled with economic crisis generate population discontent and increased
household stress, which can aggravate employment conditions and exacerbate
domestic violence.

While this political and social unrest has been characteristic of this period,
our study does not seek to identify the isolated impact of the political crisis on
economic stress and employment, but rather, exploiting the specific changes in
the periods before and after the onset of confinement (and therefore isolated
from the country’s political crisis throughout the year). It aims at identifying
the relationship between COVID-19 and key labor market indicators.

Finally, pre-existent high rates of domestic violence. Violence against
women is one of the most widespread forms of violence in Peru and occurs in
all regions, regardless of population’s income, education, and age. According
to the World Health Organization (WHO), one in three women is likely to
suffer physical or sexual violence from a sexual partner in her lifetime. In
Peru, 69% of women in rural areas and 51% in urban areas report having suf-
fered physical or sexual violence by a partner in their lifetime (WHO, 2005).
According to the 2020 Demographic and Family Health Survey (ENDES)
(INEI, 2021), 54.8% of women between 15 and 49 years of age were victims
of violence by their husband or partner in the last twelve months. In addi-
tion, after COVID-19, there has been a significant increase in the number of
telephone records (Line 100) available for cases of violence against women in
Peru (Hernandez, Dador, & Cassaretto, 2020).

Using Peruvian data, Agiiero (2013) shows that domestic violence is neg-
atively correlated with levels of female health and employment. Muller and
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Casabonne (2020) estimate a loss of 3.7% in Peruvian GDP, caused by the
barriers generated in women who suffer violence, limiting them from making
use of their full potential and economic productivity. In addition, reducing
violence against women can have inter generational effects. Sviatschi and
Trako (2021), using data from courts in Peru, show that reducing violence
against women substantially increases the investment in human capital of
children in the household (school enrollment, cognitive skills, and reducing
child labor). At the same time, Aizer (2010) shows that the reduction in
gender wage gaps reduces violence against women in the United States. But
in Brazil, Litwin, Perova, and Reynolds (2019) find that the receipt of condi-
tional transfers does not influence the ratio of femicides.

This could be further exacerbated in developing countries such as Peru,
with a significant percentage of overcrowded housing (10.9% of poor house-
holds, 18.8% of households in extreme poverty (Brown, Ravallion, & Van de
Walle, 2020; INEI, 2020b). Porter et al. (2021) is an exception in the recent
literature. Using telephone surveys of 18-26 year old’s, the authors investi-
gate the increase in physical violence within the home during the period of
confinement in Peru, and find that, during the period of confinement between
August 18, 2020 and October 15, 2020, this group of young people has expe-
rienced an increase in domestic physical violence.

In a nutshell, the high political instability in the country, the fragility of its
social and economic systems and the already accentuated gender gaps, place
women in a situation of special vulnerability, particularly in the aftermath of
the pandemic.

3 Theoretical Framework

Only few studies analyze the effect of COVID-19 on inequalities in LA coun-
tries. Less is known about the impact of COVID-19 on gender differences in
this labor market region. Two papers are the exception. On the one hand,
using data from Latin America and the Caribbean (LAC), Cucagna and
Romero (2021) show that COVID-19 disproportionately affects women’s
labor market outcomes. Women are more likely to take on a greater burden
of unpaid work in the household, engage in informal work, and be over rep-
resented in more affected occupations (retail, catering, etc.). On the other
hand, the World Bank (Olivieri, Lara, & Cuesta Leiva, 2021), conducted high
frequency telephone surveys at three points in time between May and August
2020 in 13 LAC countries for the COVID-19 High Frequency Monitoring
program study in LAC, show that after the start of the quarantine period
following COVID-19, women were 44% more likely to lose their jobs than men
and to suffer longer unemployment duration.
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The reasons why COVID-19 affected disproportionately women in the
labor market are attributed to the presence of school-age children in the
household and the over representation of women in female-dominated sectors
with high degree of social interaction. These make women more vulnerable
to social distancing measures. ECLAC/ILO (2021) estimates that the strong
economic contraction in the quantity and quality of employment in LAC
countries represents a reduction of more than 10 years of progress in female
labor participation. Moreover, the aggregate effects might have have serious
implications in the long term and the effects of COVID-19 on economic
sectors are expected to be heterogeneous. The sectors at most risk in LA are
those that employ mostly women, such as the informal sector in commerce
and tourism. According to ECLAC/ILO (2021), lower-income women in the
region face a two-fold obstacle: (1) the lack of economic autonomy, and (2) the
gap in internet access for teleworking. Women are not only underrepresented
in the telecommunications sectors, but also suffer from a gender bias in the
design and use of these communication technologies, which limits innovation
and the achievement of gender equality in the region.

Only few studies have analysed the impact of COVID-19 on the Peruvian
labor market. Salas (2021) has found that, at the national level, the quaran-
tine measures affected negatively the probability to participate in the labor
market and reduce the number of hours worked and monthly income. A simi-
lar result is found by Castellares and Huarancca (2021). Moreover, the latter
study found that having children between 6 and 12 years accentuates the
negative effect of the pandemic on women’s participation in the labor market
in the national level. These results coincide with other studies that have
analyzed the negative impact of the pandemic on women for other countries
(Alon et al., 2020a; Heggeness, 2020; Kalenkoski & Pabilonia, 2020; Qian &
Fuller, 2020; Sevilla & Smith, 2020).

Since the start of the pandemic, multiple studies have been implemented
to analyze the impact of COVID-19 on the labor market; however they have
not focused on gender analysis (Cambra-Fierro et al., 2022; Cueva et al.,
2021; Higa et al., 2022). Most of these studies have found in common nega-
tive effects on employment (worked hours and income), which may become
persistent in the medium term (Higa et al., 2022), affecting mainly sectors
such as travel and tourism because immobility restrictions implemented to
mitigate COVID-19 infections. Additionally, the effect of COVID-19 seems
to be heterogeneous and varies across sectors and countries. Cueva et al.
(2021) pointed out the positive role of internet access on employment and the
negative effects of the pandemic on informal jobs.

Due to the gap in the literature on the effects of COVID-19 and the gender
implications, this paper aims at determining the causal effects of COVID-19’s
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restriction mobility on gender differences in employment levels, and it inves-
tigates the role of remote and essential work for increasing these inequalities.

Figure 1 provides a comprehensive scheme that summarizes the variables’
interaction showing their interrelation and how they will affect economic out-
comes and gender differences in the labor market. Non-shaded gray variables
are used in the quantitative analysis. Despite their relevance for explaining the
gender differences in the labor market, shaded gray variables have not been
included in the quantitative analysis because lack of information in the data.

Fig. 1: Impact of COVID-19 on Gender Differences (Paredes, 2022)
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4 Data

4.1 Peruvian National Household Survey

This study uses individual level data from the Peruvian National Household
Survey (ENAHO, acronym in Spanish) for the period between 2019 to 2021
(first quarterly). ENAHO is a representative annual national and regional
survey, conducted by the National Institute of Statistics (INEI). This survey
collects detailed individual information on education, employment, income,
and expenditures, and it covers both urban and rural areas in all 25 regions.
Full description of the variables used in the analysis is detailed in Table 1.

The sample of study is restricted to individuals between 14 and 80 years old
and it excludes those who are unemployed, retired, and self-employed. These
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groups are excluded from the sample because we are specifically interested in
analyzing how the COVID-19 quarantine has affected those who remain in the
labor market and whose employment status does not depend of themselves.
The total pooled sample consists of 34,860 observations between 2019 and 2021
(first quarterly). Table 2 displays summary statistics at the initial and last
study period of our analysis.

Table 1: Variables Description

Variables Description

Hours worked per week Hours worked per week by person 7 in period ¢ in department j

Treatment Represents whether the person works actual or usual hours

Female Dummy that takes the value of 1 if the person is female, 0 otherwise

COVID19 Dummy that takes the value of 1 if the month corresponds to the
mobility restriction period, 0 otherwise

Household head Dummy that takes the value of 1 if the person refers in the survey
as the household head, 0 otherwise

Race Dummy that takes the value of 1 if the person have a white race,
0 otherwise

Children under 6 Dummy that takes the value of 1 if the household have children
under 6 years, 0 otherwise

Formal Dummy that takes the value of 1 if the person is a formal worker,
0 otherwise

Years of schooling Number of years of education

Remote work Dummy that takes the value of 1 if the job of a person can be
done remote, 0 otherwise

Phase 1 Dummy that takes the value of 1 if period of time corresponds to
the phase 1 (extended) of economic recovery, 0 otherwise

Phase 2 Dummy that takes the value of 1 if period of time corresponds to
the phase 2 of economic recovery, 0 otherwise

Phase 3 Dummy that takes the value of 1 if period of time corresponds to
the phase 3 of economic recovery, 0 otherwise

Phase 4 Dummy that takes the value of 1 if period of time corresponds to
the phase 4 of economic recovery, 0 otherwise

Phase 4 (extended) Dummy that takes the value of 1 if period of time corresponds to

the phase 4 (extended) of economic recovery, 0 otherwise

Categorical variables

Occupation 40 categories. We employ the International Standard Classification
of Occupations-ISCO (2008) provided by the International Labour
Organization (ILO).

Region 25 categories

Month-Year 27 categories

Note: Hours worked per week could represent two alternatives: i) actual worked hours and
ii) usual worked hours.The difference between both alternatives depends on what is reported
by the unit of analysis (individuals).Treatment represent the probability of a person work
actual hours or usual hours as in Koebel and Pohler (2020). Workers are defined as informal
if they are not covered by the social security system of ESSALUD.
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Table 2: Descriptive Statistics

Variables Mean SD Min Max
Hours work per week 30.52 20 0 98
Treatment 0.5 0.5 0 1
COVID19 0.56 0.5 0 1
Female 0.4 0.49 0 1
Household head 0.53 0.50 0 1
Race 0.03 0.18 0 1
Children under 6 0.35 0.48 0 1
Formal 0.31 0.46 0 1
Years of schooling 10.12 4.76 0 18
Remote work 0.13 0.34 0 1
Phase 1 0.07 0.25 0 1
Phase 2 0.06 0.23 0 1
Phase 3 0.14 0.35 0 1
Phase 4 0.03 0.16 0 1
Phase 4 (extended) 0.12 0.33 0 1

4.2 Occupational Information Network (O*NET)

We follow Borjas and Cassidy (2020), based on the first Principal Components
Analysis (PCA), and use the Occupational Information Network (O*NET) to
construct the remote work variable for the Peruvian case. Full description of
the surveyed variables involved is detailed in Table 3.

Table 3: Variables used for remote job construction

Survey Variables Specification

Work context Telephone use frequency Frequency level 1 to 5
Frequency of email use Frequency level 1 to 5

Work activities  Data analysis Importance from 1 to 5

Interaction with computers Importance from 1 to 5

4.3 Economic Recovery Phases

This study uses information of the economic recovery phases implemented by
the Peruvian Central Government in the context of the pandemic of COVID-
19. Full description of the 4 phases and its extensions used in the analysis is
detailed in Table 4.

We have exploited ENAHO’s individual information of date (month and
year) of the survey collection and dates of the introduction of the economic
recovery phases that opened activities of specific economic sectors to allow for
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differentiated impact of COVID-19 across time. Despite phase 2 (extension)

has been clearly defined in the supreme decrees and government regulations,
it has not been possible to use it because ENAHO does not provide granular
information of survey collection day. So, it has not been possible to differenti-

ate between phase 2 and phase 2 (extension) during the month of June.

The descriptive statistic of the variable that has been constructed it is

shows in Table 2.

Table 4: Phases of Economic Recovery - Peru

Phases Number of subsectors Decree Date
(4 digits)

Essential sectors DS N 044-2020-PCM  15.03.2020
Phase 1 201 subsectors DS N 080-2020-PCM  4.05.2020
Phase 2 additionally 67 DS N 101-2020-PCM  4.06.2020
Phase 2 (extended) additionally 30 DS N 110-2020-PCM  18.06.2020
Phase 3 additionally 25 DS N 117-2020-PCM  30.06.2020
Phase 4 additionally 74 DS N 157-2020-PCM  26.09.2020
Phase 4 (extended) additionally 7 DS N 187-2020-PCM  6.12.2020

Sectors included in each phase of economic recovery are specified below:

® Phase 1: Mining, Construction, Services and tourism, and Commerce

® Phase 2: Agriculture, Construction, Commerce and Services, Manufacturing

and Mining.

® Phase 2 (extended): Commerce and Services, and Manufacturing.

® Phase 3: Agriculture, Construction, Commerce and Services, Manufacturing

and Mining.

® Phase 4: Commerce and Services
® Phase 4 (extended): Commerce and Services

5 Methodology

To determine how the mobility restrictions caused by COVID-19 in Peru have
differently affected hours worked of men and women, we follow Koebel and
Pohler (2020). These authors use the Diff-and-Diff method to compare changes
in actual hours worked versus changes in hours usually worked to investigate

the impact of the COVID-19 quarantine on employment in Canada.
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Unlike other identification strategies, the Koebel and Pohler’s method
allows to identify the causal effect of a policy by exploiting the differences
between the treated and control groups exposed to a particular policy i.e. the
COVID-19 quarantine. The main idea of this identification method seeks to
identify the causal effect of COVID-19 by comparing changes between (a)
hours actually worked before and after the start of the pandemic (on the
main job), and (b) hours usually worked (on the main job) before and after
the beginning of the quarantine.

Thus, we aim to identify the magnitude of the policy on employment
outcomes by isolating the effect of confinement measures that differentiates
between treated and control workers. To implement this method, we first
check that the basic assumptions are fulfilled: (1) the change in hours actually
worked would have been the same in hours usually worked if there had been
no quarantine and (2) the assumption of parallel trends for all analysis groups.
Our study contributes to the literature by using an identification strategy not
yet implemented neither in a developing country nor with Peruvian data.

Comparing the hours actually worked and the hours usually worked of
individuals in the sample allows to obtain information at two different points
of time: i) before taking the survey and ii) at the time of the survey collection.
assuming the aforementioned assumptions that guarantee, using this type of
quasi-experimental method of Diff-and-Diff allows capturing the change in
hours actually worked because of COVID-19.

Moreover, to better understand the impact of COVID-19 over women’s
and men’s employment in Peru, we extend Koebel and Pohler’s analysis by
looking at not only average effects for the average population, but also by
estimating the effects for population groups with different level of education
(primary, secondary and higher) and along the wage distribution (across the
income quantiles).

The form of the regressions is given by equation 1:

YV@'tj = Q5 + (5Tl * OOVIDlgt * Femalei + Bsz + BQCOVIDlgt

+BsFemale; + B3 X1, + B Xai + v + 7 + €it )

Where Yj;; is the dependent variable hours worked per week for each
person ¢ in period ¢ in department j; 7; indicates if the person works the
actual or usual hours and it is measured by a dummy variable; Female;
represents if person i is a woman; COVID19; it is measured as dummy
variable that takes the value of 1 if the month corresponds to the mobility
restriction period, 0 otherwise and it represents the phase (measured by
month) of health emergency in time ¢; X;; is a vector of observable charac-
teristics related to socioeconomic status of the person such as characteristics
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related to family and human capital measured by race, head of household,
presence of children under 6 in the household and years of schooling; X»; is
a vector control variables which includes a very desegregate set of occupa-
tional dummies up of ISCO occupational codes with 2-digit disaggregation;
and T x COVID; x Female; is an interaction term that indicates whether a
female worker belongs to the treated or control group in the COVID period.
The model includes a set of categorical variables of the reactivation phases in
Peru during 2020. Additionally, the model includes regional fixed effects (25
departmental dummy variables) (v;), time fixed effects (7) measured with 40
monthly-year dummies. Each of this dummy variable represent date of the
information that is include in the sample since January 2019 to March 2021.
and a error component (€;;).

Unlike the Koebel and Pohler’s study, our analysis proposes to identify
not only the simultaneous effect of COVID-19 and the treatment variable (T),
that indicates if the person works the actual or usual hours, but additionally
it aims to capture the effect of the mobility restrictions due to COVID-19 on
hours worked for female workers (d). The proposed estimation goes beyond
the based-line Koebel and Pohler model; allowing us to identify the gender-
differentiated effect that COVID-19 quarantine had on hours worked of the
Peruvian labor force.

6 Results

We present here three main results that aim at identifying the gender differ-
entiated impact of the COVID-19 pandemic on the Peruvian labor market.
First, we evaluated the averaged impact of COVID-19 for the total sample, as
well as for formal and informal workers (see Table 5). Second, we investigated
how sensitive are the former across the economic recovery phases (Table 6).
Third, we evaluate the heterogeneity of our results across education and
income population groups (Table 7 and Table 8).

First, we begin our discussion with the average impact of COVID-19
presented in Table 5. Column (1) shows the average aggregated effects for the
total sample of analysis (34,860 obs), and columns (2) and (3) show differ-
entiated effects for workers in formal (10,888 obs) and informal (23,972 obs)
employment respectively. Differently from what has been done to analyse the
impact of COVID-19 in Peru (Castellares & Huarancca, 2021; Salas, 2021),
our treatment variable T takes the value of 1 when the person reports the
actually hours worked (during COVID period) and 0 when the person reports
the hours usually worked (pre-COVID-19 period). This variable aims to cap-
ture the causal effect of the COVID restriction in hours worked per week.

Results show that, on average, women worked less hours than men (-2.974)
in the labor market, regardless of being exposed to confinement measures.
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This negative effect is also found in formal (-3.701) and informal (-2.752)
employment. Indeed, after the lockdown started (captured by COVID19),
women decreased significantly (-4.238) their hours they actually worked
compared to usual working hours before the lockdown. This reduction was
mainly explained because the decrease in hours worked in formal employment
(-7.029), regardless of having small children (less than 6 years old) or working
remotely. Unlike women, men seem to have increased their hours actually
worked per week (in about 5.335 hours), mainly because their increase in
informal work (6.063).

This result is consistent with Salas (2021). Similarly to our study, she
found that women decreased more than men their hours worked, mainly
because the decrease in formal employment. Also, our results are line with
what is found in other countries. However, the magnitude of our effects are
bigger than for developed economies. Koebel and Pohler (2020), for example,
found that in Canada, workers decreased 3.8 hours per week. Differently than
for developed countries (Alon et al., 2020a; Morduchowicz & Garcia, 2021),
we do not find that, on average, remote work in Peru mitigates the negative
effects of the pandemic in formal sectors.

Second, Table 6 reports the standard results of the Diff-and-Diff estimates
similarly to Table 5, yet now distinguishing the effects across the economic
recovery phases (defined in Table 4) that the Peruvian government imple-
mented between March 16th and end of December of 2020. Results are pretty
similar to what was found before, yet recovery phase dummies capture a larger
decrease on hours worked in specific periods of time due to, for example, the
opening of the Essential Sector only (Phase 1); or a positive impact on hours
work because the opening of the services and Tourism (Phase 4-extended).
Differentiated (but not significant) effects captured by the interaction of the
key variables and recovery phases dummies are displayed in Table 9 in Annex.

Third, Table 7 shows that COVID-19 has decreased women’ hours worked
regardless of their level of education. However, the effect are heterogeneous.
On average, women with secondary education suffer the most. Column (1) of
Table 7 shows aggregated effects for the total sample of analysis, columns (2)
and (3) differentiated effects for workers in formal and informal employment
respectively, column (4) and (5) shows the effects for workers in formal sector
with remote and non-remote employ modality respectively, and finally, col-
umn (6) and (7) shows the effects for workers in informal sector with remote
and non-remote employ modality respectively.
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Table 5: Impact of COVID-19 over worked hours 2019-2021

(1) (2) (3)
Variables Total Formal Informal
female S2.974%** 3. 701%¥* 2 7H2¥¥*
(0.374) (0.673) (0.454)
COVID19 -2.697F** -0.774 -4.277F**
(0.768) (1.382) (0.928)
T 19.107**%*  25.203***  16.386***
(0.276) (0.498) (0.324)
COVID19*female 3.277*** 5.730%** 2.129%**
(0.544) (1.060) (0.631)
COVID19% T 5.335%** 4.318*** 6.063***
(0.396) (0.777) (0.450)
COVID19%femalexT -4.238%F* 7, 029%%*  _3 5TTHkX
(0.466) (0.877) (0.541)
COVID19x**female*child 0.289 0.390 0.728
(0.606) (1.075) (0.733)
COVID19**femalexremotability 1.587 -0.666 3.124%*
(1.182) (1.569) (1.879)
Constant 20.983***  19.353*%**  17.205%**
(3.086) (4.569) (3.528)
Occupational Dummies YES YES YES
Regional dummies YES YES YES
Time dummies YES YES YES
Observations 34,860 10,888 23,972
R-squared 0.334 0.406 0.319

Note: The estimate was made using the difference-in-differences method and includes control
variables such as Household head, Race, Children under 6, Years of schooling and remote
work. Additionally, the estimation included the categorical variables as fixed effect like Occu-
pation, region and month-year information. Finally, the phases of economy recovery that
have been used are determined about the month and the year when the questionnaire has
been taken. The pooled standard errors at the individual level are in parentheses and the
level of significance corresponds to the following classification: * p<0.1, ** p<0.5, *** p<0.01
(*) T is defined as P(worked real hours vs. usual hours), following Koebel & Pohler (2020).
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Table 6: Impact of COVID-19 over worked hours (with phases of
economic opening) 2019-2021

(1) (2) (3)
Variables Total Formal Informal
female -2.974%**% 3. 701¥** 2 752%**
(0.374) (0.673) (0.454)
COVID19 -3.290%** 1.753 -5.TT78***
(0.728) (1.421) (0.845)
T 19.107%*%*  25.203***  16.386***
(0.276) (0.498) (0.324)
COVID19*female 3.277*F** 5.730%** 2.129%**
(0.544) (1.060) (0.631)
COVID19x T 5.335%** 4.318*** 6.063***
(0.396) (0.777) (0.450)
COVID19*female*T -4.238%**k 7 0209%F*k 3 5TTHHK
(0.466) (0.877) (0.541)
COVID19*femalexchildx* 0.289 0.390 0.728
(0.606) (1.075) (0.733)
COVID*femalesremotability 1.587 -0.666 3.124%*
(1.182) (1.569) (1.879)
Phase 1 (05/2020) -1.188* -4.320%** -0.102
(0.611) (1.242) (0.682)
Phase 2 (06/2020) 0.150 -3.166** 1.415%*
(0.624) (1.304) (0.690)
Phase 3 (07/2020-09/2020) 0.626 -0.652 1.294*
(0.689) (1.502) (0.752)
Phase 4 (10/2020-11/2020) 1.688** 1.781 1.302
(0.762) (1.626) (0.828)
Phase 4 (extended) (12/2020) 0.592 -2.527* 1.501*
(0.783) (1.478) (0.912)
Constant 20.983***  19.353***  17.205%**
(3.086) (4.569) (3.528)
Occupational Dummies YES YES YES
Regional dummies YES YES YES
Time dummies YES YES YES
Observations 34,860 10,888 23,972
R-squared 0.334 0.406 0.319

Note: The estimate was made using the difference-in-differences method and includes control
variables such as Household head, Race, Children under 6, Years of schooling and remote
work. Additionally, the estimation included the categorical variables as fixed effect like Occu-
pation, region and month-year information. Finally, the phases of economy recovery that
have been used are determined about the month and the year when the questionnaire has
been taken. The pooled standard errors at the individual level are in parentheses and the
level of significance corresponds to the following classification: * p<0.1, ** p<0.5, *** p<0.01
(*) T is defined as P(worked real hours vs. usual hours), following Koebel & Pohler (2020).

Results show that, on average working women in the COVID period
decreased their actually hours worked per week compared to their usually



COVID-19 and Gender Differences 19

hours worked. Women with secondary education largely reduced their actual
worker hours (-4.603), compared to women with higher education (-4.072) or
primary schooling (-3.508). Among workers in formal employment, women
with lower education were the most disadvantaged. They reduced almost dou-
ble (-10.932) their actual worked hours than women with tertiary education
(-5.357). Women with secondary education reduced the most their actual
working hours the informal sector (-4.123).

In addition, column (4) and (5) show that women with the lowest level
of education (primary school) working in formal employment and remotely
suffer the most comparing to women with higher level of education. Women
with tertiary level of education working remotely did not seem to have been
affected by the pandemic. However, women with tertiary level of education
but not working remotely were affected (-7.920). Columns (6) and (7) show
that women working in informal jobs not working remotely were also affected
but in a lesser way than those in formal employment.

These results are consistent with the idea that low-skilled workers with no
remote work are most affected by negative economic shocks. They largerly
reduced their actually hours worked compared to their usually hours worked,
relative to their peers with higher education and remote employment (Alon
et al., 2020a, 2020b; Borjas & Cassidy, 2020; Qian & Fuller, 2020). In terms
of magnitude our results aligned with other findings with Peruvian data.
Salas (2021) found that COVID decrease in 6,283 the female’s hours worked
of women with secondary education (significantly, unlike those with primary
and higher education). Our study complements the previous analysis, by
providing a new alternative methods that complements previous work on this
issue by studying the differences of the effect not only by gender, but also by
factors such as education (Koebel and Pohler (2020)).

It is worth mentioning our results differ from those found by Higa et al.
(2022), who study the effect of COVID-19 on informality. They found that in
the early months of the pandemic, less-educated and informal workers reduced
their labor income 80% more than higher educated and formal workers. The
reason because that happened is because informal employments depends
on the availability of public space to work, which was restricted during the
mobility restrictions in the country. Additionally, our results are consistent
when studying the effect of COVID-19 on employment of workers with differ-
ent education levels. Our results highlight that the least qualified workers and
those with fewer opportunities to work remotely are the most affected by the
pandemic in terms of employment.

Fourth, in order to identify how heterogeneous are the effects of COVID-
19 on employment across income quantiles, Table 8 reports the effects across
five income quantiles for three main variables: the Diff-and-Diff measured
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by COVID19*female*T, the effect of COVID for women with small children
measured by COVID*female*child, and the effect of COVID for women who
are likely to work remotely. Column (1) shows the average aggregated effects
for the total sample of analysis, columns (2) and (3) differentiated effects for
workers in formal and informal employment respectively, column (4) and (5)
shows the impact of COVID-19 for workers in formal sector with remote and
non-remote employ modality respectively, and finally, column (6) and (7) dif-
ferentiated effects for workers in informal sector with remote and non-remote
employ modality respectively.

Results show that, on average, all working women in the COVID period
have decreased their actually worked hours per week compared to their usually
worked hours. Women in the top of the income distribution have suffered the
most, reducing their actual working hours in (-9.180) hours per week. Women
in the middle of the distribution (quantile 3) seem to have also decreased their
working hours but results are not statically significant. Across the income
distribution, most women (from 2nd to 5th quantile) reduced their formal
employment. However, women in the second quantile reduced the most their
number of actual hours worked (-14.422), followed by women in the highest
quantile (-10.162).

In general, results seem not to be different in presence of motherhood of
small children of by the possibility of remote work. However, we show that
mothers with children under 6 years old have experienced the highest reduc-
tion in their hours worked are those with no remote formal employment and
located in the bottom of the income distribution (quintile 1). These results
are in line with the findings of Castellares and Huarancca (2021) who also
found a decrease in the probability of having a job for women with children
under 6 years old or school-age children, unlike their male peers.
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7 Conclusions

This study contributes to the literature in three fundamental ways. First,
by using a Diff-and-Diff methodology as in Koebel and Pohler (2020), we
establish an empirical technique that allows to identify the casual effect of
the quarantine of COVID-19 on gender differences in hours worked in the
Peruvian market. Second, by including measuring the impact of remote work,
we determine the differentiated impact of the quarantine on workers with the
possibility to continue theirs working activities remotely versus those who
could not do the same. Finally, by considering the phases of economic reac-
tivation during 2020 during the lockdown, we allowed for the differentiated
impact of COVID-19 across time.

The main findings of this study shows first, that in Peru women also
largely reduced their worked hours per week after the start of COVID-19 than
men. This result, also found in the national and international literature, could
be explained by the different obstacles that women present in the Peruvian
labor market and abroad. Second, the worst period has been during the phase
1 of the lockdown (where only Mining, Construction, Services and tourism,
and Commerce were allowed to operate) and a slight recovery period during
phase 4 (Services and tourism). Third, we found that formal employment is
reduced to a greater extent than informal employment, mainly because the
loss of employment of low-skilled workers with no possibility for remote work.
This coincides with literature that analyses the segmentation of the impact of
COVID-19 by level of education and remote work. Fourth, we show evidence
that women who reduce the most their hours worked are those located in the
highest economic strata (quintile 5) and have a formal- and non-remote job.
Finally, we show that mainly mothers with children under 6 years with remote
formal employment and located in the middle of the income distribution
(quintile 3) were the most affected by COVID-19 and its lockdown measures.

In a nutshell, these results highlight that the women located in the high-
est economic strata (quintile 5) and have a formal and no-remote job have
reduced the most their actual hours worked. Our results contribute to the
literature and complement the findings of Koebel and Pohler (2020). It shows
the differentiated gendered impact of COVID-19 across the income distribu-
tion, and it explains how these results may vary by type and modality of
employment and the implications of motherhood in the Peruvian case.
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8 Annexes

Table 9: Impact of COVID-19 over worked hours (with phases of
economic opening and iterative variable)

(1) 2) (3)
Variables Total Formal Informal
COVID19 -3.336%** 1.838 -5.918***
(0.743) (1.456) (0.859)
T 19.107*%%*  25.203*%**  16.386***
(0.276) (0.498) (0.324)
COVID19%T 5.335%** 4.318*** 6.063***
(0.396) (0.777) (0.450)
COVID19xTx*female -4.238%**  _7.029%%* 3. 5TTFFF
(0.466) (0.876) (0.541)
female S2.974%¥* 3 701FF* Q. 7HKF*kX
(0.374) (0.673) (0.454)
femalexCOVID19 3.382%** 5.563%** 2.491%**
(0.671) (1.252) (0.797)
femalexchild*COVID19 0.291 0.356 0.710
(0.607) (1.081) (0.733)
femalesremotabilityx*COVID 1.577 -0.733 3.069
(1.182) (1.571) (1.880)
Phase 1 (05/2020) -1.380** -4.851%** -0.207
(0.670) (1.370) (0.747)
Phase 2 (06,/2020) 0.452 -3.608** 1.917%*
(0.689) (1.502) (0.754)
Phase 3 (07/2020-09,/2020) 0.551 -1.165 1.467*
(0.731) (1.593) (0.797)
Phase 4 (10/2020-11,/2020) 1.524 1.265 1.520
(0.939) (2.152) (0.997)
Phase 4 (extended) (12/2020) 0.882 -1.752 1.684%*
(0.822) (1.596) (0.945)
Phase 1xfemale 0.537 1.303 0.340
(0.794) (1.537) (0.915)
Phase 2xfemale -0.814 0.943 -1.461
(0.840) (1.692) (0.965)
Phase 3xfemale 0.200 1.144 -0.436
(0.657) (1.241) (0.766)
Phase 4xfemale 0.358 1.041 -0.533
(1.193) (2.559) (1.306)
Phase 4 (extended)+female -0.719 -1.511 -0.476
(0.691) (1.206) (0.840)
Constant 21.003***  19.357***  17.172%**
(3.086) (4.574) (3.533)
Occupational Dummies YES YES YES
Regional dummies YES YES YES
Time dummies YES YES YES
Observations 34,860 10,888 23,972
R-squared 0.334 0.407 0.319

Note: The estimate was made using the difference-in-differences method and includes control
variables such as Household head, Race, Children under 6, Years of schooling and remote
work. Additionally, the estimation included the categorical variables as fixed effect like Occu-
pation, region and month-year information. Finally, the phases of economy recovery that
have been used are determined about the month and the year when the questionnaire has
been taken. The pooled standard errors at the individual level are in parentheses and the
level of significance corresponds to the following classification: * p<0.1, ** p<0.5, *** p<0.01
(*) T is defined as P(worked real hours vs. usual hours), following Koebel & Pohler (2020).
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